THE search for evidence of genetic relatedness among various groups of animals which can be used as the basis for taxonomic conclusions has resulted in comparative studies of many different characters. Within the past few years it has become clear that the structure of protein molecules is a potentially productive source of systematic data, because of the relationship which exists between the genetic material (DNA) and the linear sequence of the amino acids composing a protein molecule. The rationale behind the use of protein structure in taxonomic studies has been discussed in previous papers (Sibley, 1960(Sibley, , 1962 (Sibley, , 1964 (Sibley, , 1965 
showed that most of the denaturation occurs between the time of collection and arrival in the laboratory. Under all storage conditions there is some denaturation, presumably due either to the autolytic activity of proteases in the lens or to the effects of freezing. Wood and Burgess (1961), who used agar-gel electrophoresis, also reported changes in lens proteins related to freezing. The patterns of denatured samples were easily recognized but the denatured patterns were inconsistent--samples from the same species could give quite different patterns after exposure to a similar amount of denaturation. Controlled denaturation experiments gave some insight into the nature of the patterns produced, but the great amount of uncertainty involved makes interpretation of the patterns of samples with unknown histories both risky and difficult.
Specific stains were used to locate and to identify various proteins in the lenses. The over-all pattern of proteins was developed with amidoblack 10 B (0.7 gm of stain in methanol: water: acetic acid, 50: 50: 10). Measurements of the mobilities of th'e proteins in an electrophoretic pattern are indexes to some aspects of molecular structure but it must not be forgotten that two proteins with different amino acid sequences can have identical mobilities and, conversely, two proteins differing by only a single amino acid can have different mobilities. One safeguard against either of these possibilities is to compare only homologous systems composed of several proteins, such as the lens proteins. The complex patterns so produced are likely to be completely identical only if they are derived from genetically very similar organisms. Thus small differences in the mobility of homologous proteins from related species usually mean very little taxonomically.
S•BLEY A•D BR•JSX•, Avian Eye-lens
In our comparisons of the mobilities of the passerine lens proteins we found that all species were similar in over-all pattern but that certain proteins sh'owed consistently greater variability than others. In general the cathodal boundary was more variable than the anodal. This is to be expected since "tailing" will produce this effect. is no regularity to these differences. This is complicated by the apparent splitting of certain fractions into subunits. The degree to which the lens proteins appear to break up into subunits may be due to differences in intramolecular binding and handling. No reliable index was devised to estimate the total differences between patterns, although homologous fractions can be compared. However, there is no fully satisfactory method to assess the taxonomic value of the presence or absence of fractions or to sum the statistical differences between individual fractions. These difficulties apply to taxonomic assessments of th'e electrophoretic patterns of any protein system but in such systems as avian egg white or hemoglobins there are consistent patterns within related groups and consistent, often large differences between distantly related groups. These make it possible to assess the taxonomic value of similarities and differences in the total pattern. In the eye-lens patterns, the great similarity in the patterns of fresh material and the increased but random variability which follows storage make it extremely difficult, if not impossible, to demonstrate taxonomically valid similarities and differences. To some degree the differences are apparently the result of denaturation and there- Under the conditions of this study, cathodally migrating lens proteins have been found only in the Accipitridae, in the domestic pigeon, Columba livia, and in the Hawk Owl, Surnia ulula.
DISCUSSION
At the time this study was begun it seemed certain that the lens proteins would prove to be taxonomically useful and we fully expected to find consistently similar patterns within closely related groups and consistent differences between less closely related groups. This had been the case in previous studies of egg-white proteins, blood-serum proteins and hemoglobin and there was no reason to expect the lens proteins to be different in this respect. We were therefore surprised at the unusual amount of random heterogeneity which soon became apparent at all levels. This eventually proved to be due, at least in part, to the effects of denaturation. A series of experiments using only fresh lenses demonstrated that the patterns of absolutely fresh lens proteins were remarkably alike in most birds, and that changes due to denaturation occur very soon after death, even in frozen material. We have therefore been forced to conclude that the results of our present study cannot safely be used as the basis for taxonomlc decisions. To the extent that electrophoretic behavior is an index to protein structure the eye-lens proteins of birds are more uniform throughout the class than, for example, the egg-white proteins or the hemoglobins. No doubt there are differences in the amino acid sequences of homologous proteins in different groups but these differences must be relatively small. Further studies using only absolutely fresh lenses may uncover consistent and informative patterns of variation which could be taxonomically useful. Because Rabaey and Gysels have used a different technique, namely, agar-gel electrophoresis which does not have the molecular sieving properties of starch gel, we cannot claim to have disproved their results. As did we, they have often used lens specimens that were not absolutely fresh, but (pers. comm.) they have not found evidence of such' large or rapid changes as we have encountered. Until the two techniques can be compared using the same lens specimens, we must conclude that at least some of our differences in results are due to differences in experimental techniques. On the other hand we feel compelled to express our conviction that the use of small mobility differences as the basis for major taxonomic changes is unwarranted. In our opinion the extremely interesting proposals which have been made by Gysels and Rabaey (e.g., 1964) for modifications in avian classification should be examined with great caution. Some of these proposals may well prove valid and all should be given consideration but, as of now, we are unable to accept them without additional proof.
